INTRODUCTION
============

The incidence of osteoarthritis (OA) is known to increase with longevity, obesity and low socioeconomic level.[@B1] ^,^ [@B2]

Obesity and longevity are increasing in Brazil.[@B3] ^,^ [@B4] Approximately 50.2% of Brazilians have no education or incomplete primary education,[@B5] and although the GDP per capita in Brazil was R\$ 20,876,00 reais (roughly US \$ 8,134.00 dollars) in 2015,[@B6] people who earned more than 10 times the minimum monthly wage (minimum wage being approximately US\$ 300.00) represented only 3.1% of the employed population in the country in 2010.[@B5] Therefore, the number of patients with OA is expected to increase in Brazil. Thus, a program that aims to change the fate of OA patients by decreasing Body Mass Index (BMI), increasing physical activity and providing tools to enhance their quality of life is essential to alleviate such a burden to society.[@B7]

The optimal management of OA requires a combination of pharmacological and non-pharmacological modalities.[@B8] There are several reports of minor effects of educational programs on pain, function, time spent in gyms and weight loss.[@B8] A previous positive experience in a weekly educational program on patients with osteoporosis inspired the present proposal of two days of lectures and workshops about OA to patients with knee OA (KOA) that are reinforced by telephone calls. Our one-year results failed to show a relevant difference in the groups that received telephone calls.[@B8] Because these telephone calls were time-consuming, they were suspended in the second year. This study evaluated the two-year effects of a multi-professional conservative treatment for patients with KOA by comparing the offering of the educational program with or without classes by assessing the subjective pain, function and quality of life questionnaires and by objective measures of (BMI), percentage of body fat (PBF), functional tests and engagement in regular physical activity.

METHODS
=======

This study was performed at the Department of Orthopedics and Traumatology, São Paulo, Brazil, after receiving approval from the Ethics Committee for the Analysis of Research Projects (CAPPesq) under protocol number 0622/11.

Clinical trials registration number: NCT01572051.

This was a prospective, randomized controlled trial. This study followed the guidelines of the CONSORT statements for randomized controlled trials and non-drug treatments.

The care providers included six orthopaedic surgeons, four psychologists, three social workers, one nutritionist, five occupational therapists, three physical therapists and two physical educators, all of whom were volunteers or staff at the Orthopaedic Institute, Hospital das Clínicas, University of São Paulo.

Patients had to meet the following criteria: outpatient aged 45 years or older with KOA according to the American College of Rheumatology clinical and radiological definition;[@B9] no rheumatoid arthritis or any rheumatologic disease other than OA; had received typical care for OA in the past six months; knee pain rated above 30 mm on a numerical scale and necessitating drug treatment without any neurological problems; and able to understand and provide informed consent. The exclusion criteria included undergoing surgery during the study that was not related to OA and would prevent daily regular exercises, participating in another program with nutritional education or engaging in another clinical trial. Patients who were not able to perform the functional tests at baseline were excluded only from the functional analysis.

Participants were patients undergoing typical care for the treatment of KOA at the Osteometabolic Diseases Group, Department of Orthopedics and Traumatology, Hospital das Clínicas, University of São Paulo. By January 2012, 306 patients were undergoing typical care for KOA as described.[@B7]

At enrolment, patients were asked to respond to the VAS (Visual Analogue Scale), WOMAC(tm), Lequesne, and SF-36 questionnaires and to assess the frequency and intensity of physical activity performed/week.[@B10] ^-^ [@B12] Weight, height, and seven skin folds were measured to calculate body mass index (BMI) and percentage of body fat (PBF). Patients were asked to perform timed up-and-go TUG and five times sit to stand FTSST tests.[@B13] ^,^ [@B14] All patients received a plain radiograph of their knees, including weight-bearing anterior-posterior, lateral and patellar axial views. Three orthopaedic surgeons examined all radiographs to classify the severity of OA according to Kellgren and Lawrence (K&L)[@B15] In case of disagreement between two surgeons, the third surgeon was decisive.

Participants were randomly allocated into eight subgroups (1 to 4, according to the intervals between days of lectures, and A and B, according to the use or absence of telephone calls) of 28 or 29 participants each. The Class group had six subgroups, named 1, 2, and 3, which had lectures one, two and three months apart, respectively, either with (A) or without (B) bimonthly telephone calls. Subgroup 4 (with (A) and without (B) bimonthly telephone calls) received the educational material only and formed the Control group. Patients in each Class subgroup were asked to come to the hospital on two specific Saturdays according to the intervals of each group to participate in the educational program.^7^

All participants received the written and video (DVD) information of the lectures given on the first day of class.[@B7] The DVD was 2 hours and 23 minutes long. Patients from subgroups 4A and 4B watched the DVD for the first time at the hospital. All patients were asked to read the text and/or watch the DVD at home at least three times.

The physicians called patients in subgroup A two months after the lecture and every other month until the 1-year reassessment to reinforce the information given in the educational program.

Twelve and 24 months after the final lecture or after receiving the educational material, the patients returned for evaluation, where the same assessments performed at baseline were repeated.

Sample
------

This was a pilot study to evaluate the effectiveness of a two-day program about OA with respect to the sole offering of educational material (booklet and DVD) with particular intervals between classes and telephone calls. The authors aimed for 30 patients in each subgroup.

Randomization was performed by a computer-generated program available at <http://www.randmization.com/>.

Blinding
--------

There was no difference in the demographic information between the groups. Groups 1 to 3 received classroom instruction from all professionals and both audio-visual and written instructions, which group 4 also received. When signing the informed consent forms, the patients knew that the groups would differ according to the time between classes, lack of classes and telephone calls. Evaluators did not know to which group the patient belonged. Two main assistants scheduled appointments and classes, retrieved material, and plotted the questionnaires\' results in Excel sheets.

Statistical analysis
--------------------

The nominal characteristics were described for each group using the absolute and relative frequencies, and the existence of associations between groups and features was verified using the chi-square test and the likelihood ratio for race. OA severity was compared between groups using the Kruskal-Wallis test. Quantitative characteristics were described for the groups using summary measures and were compared between groups using Analysis of Variance (ANOVA) for repeated measures followed by Tukey\'s multiple comparison test.

Scores were described according to groups, subgroups and moments of evaluation using summary measures (mean, standard deviation and 95% confidence interval). Values were compared between groups, telephone calls and moments (of assessment) using a three-factor analysis of variance with repeated measures, followed by Tukey\'s multiple comparison test to compare groups, telephone calls and moments of assessment when needed.

Variations (changes) in the function, pain and quality of life scores were calculated. Changes in the BMI and fat percentage between the two-year follow-up and baseline were also measured. Subsequently, Pearson\'s correlations were determined between these variations in the scores and between the changes in the scores and the baseline measures to check for relationships to patient improvement. The variations in scores were described using the qualitative characteristics of the patients and compared between categories using Student\'s t-test or ANOVA.

The tests were performed with a significance level of 5%. All analyses were carried out using SPSS 17.

RESULTS
=======

Three hundred six patients were assessed for eligibility, and 246 patients met the inclusion criteria; however, only 228 agreed to participate

([Figure 1](#f1){ref-type="fig"}). Twenty-eight patients were assigned to each of the subgroups 2A, 2B, 3A and 3B; 29 patients were assigned to each of the remaining groups. Sixteen patients missed classes (because they lost interest, weather conditions prevented access to the hospital or they could not attend classes when scheduled) and were excluded. At this point, the number of patients in each subgroup varied from 25 (1A, 2B) to 29 (1B, 4B). At the one-year reassessment, four patients had died (one each from subgroups 1A, 1B, 3B and 4A), and 1 patient had undergone total knee replacement (1A). Nine patients quit (lost interest): one from subgroup 1A, one from 2A, one from 3A, two from 4A and four from subgroup 4B ([Figure 1](#f1){ref-type="fig"}). At the two-year reassessment, one patient had died (subgroup 1A), one lost interest and quit (subgroup 3A) and one was not able to attend the evaluation because of family problems (4B). In total, 33 patients were lost from the study, of whom 11 were from subgroup 4, 9 from subgroup 1, 7 from subgroup 3, and 6 from subgroup 2.

Figure 1Flow of participants through the trial.

Subgroups were homogeneous for nominal valued features, such as degree of KOA, age, gender, race, percentage of body fat, years of schooling, affected side or bilaterality, and questionnaire (subjective) results (p\>0.05, [Tables 1](#t1){ref-type="table"} to [4](#t4){ref-type="table"}). The results of WOMAC and the physical and mental components of the SF-36 questionnaires changed timewise but not between subgroups (p=0.007, p=0.020 and p=0.027, respectively). BMI was statistically different between subgroups 2 and 3 (p=0.047), but PBF was not (p=0.464). The latter varied during the study (p\<0.001).

Table 1Descriptions of personal and clinical characteristics of patients according to the subgroups and results of statistical tests.SubgroupVariable1234pn%n%n%n%K&L Right0.149\*000.000.024.100.0148.212.0612.212.322040.81734.01224.51329.531530.62142.01938.81431.841020.41122.01020.41636.4K&L Left0.361\*000.000.000.036.41510.236.1510.212.122142.91428.61428.61531.931632.72551.01632.72042.64714.3714.31428.6817.0Gender0.893Male1326.51020.01224.51123.4Female3673.54080.03775.53676.6Race0.616\#White2756.23163.33266.73370.2Mulatto/Mestizo1225.01122.41020.8817.0Black918.8510.2510.448.5Asian00.024.112.124.3Knee0.745Right3979.64386.04183.74187.2Left1020.4714.0816.3612.8Bilateral0.866No1530.61428.01734.71327.7Yes3469.43672.03265.33472.3[^2]

Table 2Descriptions of quantitative characteristics according to subgroups and the results of statistical tests.VariableSubgroupMeanSD95% CInpLowerUpperAge (years)Subgroup 164.49.761.767.1490.108Subgroup 262.18.359.864.450Subgroup 366.69.863.969.449Subgroup 464.38.761.866.847Time of study (years)Subgroup 17.42.76.68.1490.556Subgroup 27.83.36.98.749Subgroup 38.03.57.08.949Subgroup 48.22.27.68.847BMI (kg/m^2)^Subgroup 131.35.229.932.8490.049Subgroup 232.86.031.234.550Subgroup 329.84.728.531.149Subgroup 431.35.229.832.846BFPSubgroup 135.89.433.238.4490.421Subgroup 237.87.635.740.050Subgroup 335.18.232.837.449Subgroup 436.38.433.838.747ANOVA[^3]

Table 3Descriptions of functional (WOMAC and Lequesne) and pain (WOMAC pain) scales according to subgroups and moments.SubgroupCalling in the first yearWOMACWOMAC PainLequesneBaseline1 year2 yearsBaseline1 year2 yearsBaseline1 year2 years1Yes (A)Mean (SD)44 (20.2)39.1 (15)35.8 (15.9)8.8 (4.3)7.5 (3.3)7.6 (2.9)11.2 (4.1)10.6 (3.4)10.1 (3.8)95% CI(35.3 - 52.6)(32.7 - 45.5)(28.8 - 42.8)(6.9 - 10.6)(6.1 - 8.9)(6.3 - 8.9)(9.5 - 13)(9.1 - 12.1)(8.4 - 11.7)No (B)Mean (SD)48.8 (15.8)44.3 (14)45.3 (16.8)9.1 (4.3)8.3 (3.6)9.4 (3.8)11.9 (4)12.4 (3.1)11.7 (4.7)95% CI(43 - 54.7)(39.1 - 49.5)(39.1 - 51.5)(7.5 - 10.7)(7 - 9.7)(8 - 10.8)(10.4 - 13.4)(11.3 - 13.6)(10 - 13.4)2Yes (A)Mean (SD)49 (17.2)42 (19.5)43.2 (21)9.6 (3.2)7.7 (3.8)8.5 (4.6)12.3 (3.4)11.6 (4.8)12.4 (4.7)95% CI(42.2 - 55.7)(34.4 - 49.6)(34.8 - 51.6)(8.4 - 10.9)(6.2 - 9.2)(6.7 - 10.4)(10.9 - 13.6)(9.7 - 13.5)(10.5 - 14.3)No (B)Mean (SD)47.2 (19.3)44.8 (20.4)39.4 (16.7)9.9 (4.4)8.5 (4.2)7.8 (3.7)12.5 (4.3)11.8 (4.7)11.4 (3.8)95% CI(39.6 - 54.8)(36.8 - 52.8)(32.4 - 46.4)(8.2 - 11.6)(6.9 - 10.2)(6.2 - 9.3)(10.8 - 14.2)(9.9 - 13.6)(9.8 - 13)3Yes (A)Mean (SD)42.8 (19.5)43.6 (20)47.3 (21.2)8.9 (4)8.5 (3.9)9.9 (4.3)11.6 (4.6)11.8 (4.5)12.4 (4.4)95% CI(35 - 50.6)(35.6 - 51.6)(38.6 - 56)(7.3 - 10.5)(7 - 10.1)(8.2 - 11.6)(9.7 - 13.4)(10 - 13.6)(10.6 - 14.1)No (B)Mean (SD)43.8 (19)42.6 (14.5)39.4 (16.8)8.3 (4.3)8.7 (3.2)7.3 (3.5)11.2 (3.8)12.1 (3.5)10.9 (4.8)95% CI(36.4 - 51.3)(36.9 - 48.3)(32.5 - 46.3)(6.6 - 10)(7.5 - 10)(5.8 - 8.7)(9.7 - 12.7)(10.7 - 13.4)(8.9 - 12.8)4Yes (A)Mean (SD)44.4 (13.8)47.5 (19)45.8 (14.9)9.4 (4.1)9.6 (4.7)9.6 (3.4)11.9 (4.6)12.2 (4)12.6 (4.2)95% CI(38.8 - 50.1)(39.7 - 55.3)(39.6 - 52)(7.7 - 11.1)(7.7 - 11.5)(8.1 - 11)(10 - 13.8)(10.5 - 13.9)(10.9 - 14.3)No (B)Mean (SD)42.6 (21.8)44.9 (20.1)42 (15.3)8 (4.2)9.1 (3.7)8.6 (3.2)12.5 (4.4)12.3 (4.2)11.7 (4.2)95% CI(33.9 - 51.3)(36.8 - 52.9)(35.4 - 48.5)(6.4 - 9.7)(7.6 - 10.6)(7.2 - 10)(10.7 - 14.2)(10.7 - 14)(9.9 - 13.5)[^4]

Table 4Descriptions of pain (VAS) and quality of life (SF-36) scales according to subgroups and moments.SubgroupCalling in the firstVASSF-36 PCSSF-36 MCSBaseline1 year2 yearsBaseline1 year2 yearsBaseline1 year2 years1Yes (A)Mean (SD)52.3 (25.3)49.4 (22.2)48.9 (15.2)32.3 (8.2)32.2 (9.1)36.9 (8.6)44.4 (12.3)48.3 (13.1)49.7 (12.9)95% CI(41.5 - 63.1)(39.9 - 58.9)(42.2 - 55.6)(28.8 - 35.9)(28.3 - 36)(33.1 - 40.7)(39.2 - 49.7)(42.7 - 53.9)(44.1 - 55.3)No (B)Mean (SD)60.6 (24.8)54.4 (23.2)53.4 (26.2)32.6 (8.1)34.2 (7.3)34.7 (7.2)46.6 (14.1)49.5 (10)49.2 (13.4)95% CI(51.5 - 69.8)(45.8 - 63)(43.6 - 63.1)(29.6 - 35.6)(31.5 - 36.9)(32 - 37.4)(41.4 - 51.8)(45.8 - 53.2)(44.2 - 54.2)2Yes (A)Mean (SD)67.8 (24.1)53.4 (23.9)58.2 (23)30.3 (6.5)32 (8.4)32.5 (6.1)44 (12.6)45.8 (14.2)44.4 (13.6)95% CI(58.3 - 77.2)(44 - 62.8)(49 - 67.4)(27.8 - 32.9)(28.8 - 35.3)(30.1 - 35)(39.1 - 49)(40.2 - 51.4)(39 - 49.8)No (B)Mean (SD)60.8 (28.7)52.7 (27.5)53.5 (24.5)33 (9.1)33.9 (9.6)34.4 (7.7)43.5 (13.1)47 (13.7)47.3 (10.6)95% CI(49.6 - 72.1)(41.9 - 63.4)(43.3 - 63.7)(29.4 - 36.5)(30.2 - 37.7)(31.2 - 37.7)(38.4 - 48.7)(41.6 - 52.4)(42.9 - 51.7)3Yes (A)Mean (SD)61.9 (25.2)56.2 (21)65.8 (19)31.9 (9)33.1 (7.9)31.8 (9.3)48.9 (11.2)49 (11)44 (12.7)95% CI(51.8 - 72)(47.8 - 64.6)(58 - 73.5)(28.3 - 35.5)(30 - 36.3)(27.9 - 35.6)(44.4 - 53.4)(44.6 - 53.3)(38.8 - 49.2)No (B)Mean (SD)46.8 (28.3)53.7 (24.1)51.5 (13.8)34.7 (7.7)36.1 (10.3)37.7 (9.2)46.8 (9.9)49.7 (10)49.7 (9.1)95% CI(35.7 - 57.8)(44.2 - 63.1)(45.9 - 57.1)(31.7 - 37.7)(32.1 - 40.2)(33.9 - 41.5)(42.9 - 50.6)(45.7 - 53.6)(45.9 - 53.4)4Yes (A)Mean (SD)53 (25.8)59.8 (26.7)63.5 (18)33.6 (7.7)32.7 (8.1)32.8 (7.3)45.4 (12.1)48.6 (17)45.5 (11.1)95% CI(42.4 - 63.5)(48.9 - 70.7)(55.9 - 71)(30.4 - 36.7)(29.4 - 36)(29.8 - 35.9)(40.5 - 50.4)(41.7 - 55.6)(40.9 - 50.2)No (B)Mean (SD)61.7 (28.7)62 (21.5)61.2 (19.2)33.7 (7.5)34.6 (8.6)34.5 (8.1)43.3 (13.3)43.6 (13.9)41.4 (13.1)95% CI(50.2 - 73.1)(53.4 - 70.6)(53 - 69.4)(30.7 - 36.7)(31.2 - 38)(31.1 - 38)(38 - 48.7)(38 - 49.1)(35.7 - 47)[^5]

The relative proportions of subgroups were maintained when analysing the Class and Control groups with 76.4% and 76.6% women, 62.8% and 68.1% of white race and 68.9% and 72.3% bilaterality, respectively. Both groups had similar percentages of K&L grades II, III and IV (for the Class group: right knee: 33.1%, 37.2% and 20.9%; left knee: 33.3%, 38.8% and 19%, respectively; for the Control group: right knee: 29.5%, 31.8% and 36.4%; left knee: 31.9%, 42.6% and 17%, respectively, p=0.22).

[Table 5](#t5){ref-type="table"} shows the results of the BMI, PBF, pain and functional questionnaires and functional tests from the Class and Control groups. BMI remained the same timewise in both groups (p=0.52 and p=0.46, respectively). PBF remained similar in both groups but changed timewise in both groups (p=0.46 and p=0.001, respectively). The Lequesne questionnaire results were initially similar between groups and later improved in the Class group and worsened in the Control group (p=0.02 at two years and p\<0.001, timewise). TUG and FTSST also showed differences timewise (p=0.01 and p\<0.001, respectively).

Table 5Descriptions of anthropometric measures, pain and functional scales and functional tests (TUG and FTSST) according to subgroups and moments.Group ClassGroup ControlSignificanceBaseline1 year2 yearsBaseline1 year2 yearsBetween GroupsTimeppBMIMean (SD)31.29 (5.41)31.14 (5.37)31.44 (5.33)31.30 (5.19)31.15 (5.79)31.44 (6.18)0.520.46CI30.14 - 32.3730.11 - 32.3030.26 - 32.3529.48 - 33.9629.00 - 34.0428.51 - 33.64BFPMean (SD)36.26 (8.46)35.75 (8.56)38.34 (8.39)36.26 (8.45)35.96 (8.11)37.73 (8.49)0.460.001\*CI34.32 - 37.8733.94 - 37.5636.37 - 40.0633.92 - 41.0533.80 - 40.6833.40 - 42.64WomacMean (SD)46.07 - (18.31)42.85 (17.22)42.01 (18.32)43.51 (18.14)46.15 (19.42)43.91 (15.02)0.740.47CI40.42 - 48.8038.85 - 46.2735.57 - 43.2636.61 - 48.4934.05 - 50.8534.62 - 48.18Womac PainMean (SD)9.11 (4.06)8.23 (3.67)8.47 (3.91)8.00 (4.12)9.00 (4.17)9.00 (3.33)0.400.68CI8.09 - 9.887.44 - 9.047.15 - 8.777.32 - 10.686.81 - 9.996.56 - 9.74VASMean (SD)58.55 (26.58)53.39 (23.47)55.31 (21.42)57.4 (27.36)60.89 (23.96)62.35 (18.45)0.140.88CI51.44 - 62.7547.01 - 56.9846.27 - 55.2045.84 - 69.7641.05 - 65.4550.32 - 68.28LequesneMean (SD)11.81 (4.09)11.76 (4.02)11.51 (4.39)11.97 (3.71)12.26 (4.06)12.16 (4.13)0.02\<0.001\*CI10.61 - 12.4810.46 - 12.189.81 - 11.729.61 - 13.349.98 - 13.379.45 - 13.25Time-Up-and-GoMean (SD)12.2 (4.42)12.08 (4.37)11.79 (4.87)13.71 (6.00)12.6 (4.73)12.6 (5.20)0.310.01\*CI11.11 - 13.2310.95 - 12.8310.29 - 12.0911.63 - 16.4010.92 - 15.669.89 - 15.15Five-Times-Sit-to-StandMean (SD)23.23 (8.26)18.17 (5.96)19.43 (6.65)22.79 (11.08)19.66 (10.26)23.24 (10.49)0.13\<0.001\*CI21.26 - 25.1316.71 - 19.1318.13 - 20.8418.10 - 29.6915.42 - 26.5318.08 - 29.76[^6]

The intensity of physical activity was similar between groups prior to the program. At the end of the study, the Class group had incorporated more physical activity into their weekly program than the Control group had (p=0.45, [Table 6](#t6){ref-type="table"}).

Table 6Description of the intensity of physical activity weekly practiced according to subgroups and moments of evaluation and results of the comparative tests.Baseline2 yearsGroup ClassGroup ControlGroup ClassGroup ControlIntensity of physical activityn%n%n%n%Does not perform11884.9%4090.9%3827.3%2250.0%Light activity75.0%49.1%6043.2%1431.8%Moderate activity128.6%00.0%3323.7%715.9%Vigorous activity21.4%00.0%85.8%12.3%p = 0.139p = 0.045[^7]

DISCUSSION
==========

Individuals over 60 years of age represented 8.6% of the Brazilian population in 2000 (which was 169,799,170), and the projection for 2030 was 13.44% of all Brazilians (223,126,917).[@B16] ^,^ [@B17] The population of the United States in 2010 was 308,745,538, with 13% individuals over 65 years of age. In that same year, in the United States, total knee replacement was the most frequently performed inpatient procedure on adults aged 45 and over.[@B18] Between 2000 and 2010, an estimated 5.2 million total knee replacements were performed, and adults over 45 years old comprised 98.1% of those surgeries.[@B19]

Regardless of the low education and socioeconomic status of the Brazilian population, increasing longevity and obesity (74.1% of people over 65 years of Brazil were overweight or obese in 2008-2009) perpetuate the increasing prevalence of OA and a low quality of life.[@B3] ^-^ [@B6] ^,^ [@B20]

The aim of this educational program on OA was to teach patients about the nature, causes and treatment of osteoarthritis and, above all, to improve patients\' knowledge and health behaviour. The one-year results of the program led to the suspension of bimonthly telephone calls. Telephone calls were time consuming and were not effective in modifying the adherence to the diet program, exercise and social engagement.[@B7]

Our subgroups and groups were homogeneous as to the degree of KOA (70% grades 2 and 3, and 20% grade 4 K&L), age (average age 64.4 years), gender (approximately 3 women to 1 man), race (60% Caucasians), PBF (approximately 36%), affected side (80% affected the right side) or bilateral (70% with bilateral involvement), and questionnaire results (subjective) (p\>0.05, [Tables 1](#t1){ref-type="table"} and 2). [Table 2](#t2){ref-type="table"} shows that subgroups 2 and 3 differed in BMI (p = 0.049) but not in PBF (p = 0.421). When we consider the Class and Control groups, the groups were similar in all parameters (p\> 0.05). [Tables 3](#t3){ref-type="table"} and 4 show the results of the pain, function and quality of life questionnaires of subgroups 1 to 4 (still registering those who received bimonthly phone calls in the first year of the study). The differences in the results were not significant, as was expected.[@B7] ^,^ [@B8]

When comparing the Class and Control groups ([Table 5](#t5){ref-type="table"}), both groups failed to lose the minimum 6.1 kg for symptomatic improvement (10), but although the Class group improved or maintained functional outcomes in the Lequesne questionnaire, the group that received the educational material only (Control) progressively worsened their Lequesne results (p=0.02 between groups, p\<0.001 over time). Objective tests of TUG and TSL that represent the strength of lower limbs and balance[@B13] ^,^ [@B14] improved over time, especially in the Class group.

Both the Class and Control groups were similar with respect to physical activity practiced at baseline ([Table 6](#t6){ref-type="table"}), but the number of participants who incorporated physical activity and at greater intensity was significantly higher in the group that joined classes (p=0.045), thus reinforcing the increased strength and balance observed by the objective TUG and FTSST tests and by the subjective Lequesne questionnaire results.

Our educational program failed to significantly reduce the BMI of the participants ([Tables 3](#t3){ref-type="table"}-[5](#t5){ref-type="table"}). Roughly one-third lost weight (at least 1 point in BMI), one-third remained at a similar weight and the last third gained weight. Because obesity and OA yield substantial losses in quality-adjusted life-years,[@B20] this deficiency in the program needs to be rectified. The project may have raised the awareness of the need for physical activity and diet, but only 12% actually lost more than 2 points in BMI (6.1 kg for a person 1.75 m tall). The increase in physical activity and improved function were the main effects of the educational program.

CONCLUSION
==========

The educational program with classes improved the performance of physical activity and both subjective and objective function of patients with KOA.
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